A simple approach based on the separation of wounded nucleons in an A-A collision in two categories, those suffering single collisions -corona and the rest -core, estimated within a Glauber Monte-Carlo model, explains the centrality dependence of the light flavor hadrons production in Pb-Pb collisions at √ sNN =2.76 TeV. The core contribution does not include any dependence of any process on the fireball shape as a function of the impact parameter. Therefore, the ratios of the pT distributions to the one corresponding to the minimum bias pp collisions at the same energy, each of them normalised to the corresponding charged particle density, the pT and transverse energy per unit of rapidity are reproduced less accurate by such an approach. The results show that at LHC energies the corona contribution still plays an important role and it has to be considered in order to evidence the centrality dependence of different observables related to the core properties and dynamics.
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PACS numbers: 25.75Ag At ultra-relativistic energies the initial energy density distribution within the fireball is highly nonhomogeneous [1] . This non-homogeneity is directly correlated with the distribution of nucleons suffering a given number of collisions (the thickness of nuclear matter to which a nucleon is exposed) which can be estimated in a simple Monte-Carlo Glauber approach. The nonhomogeneous distribution of the initial state has a direct consequence on the fluctuations of different observables and the dynamics of the initial state up to the freeze-out moment. At a given collision energy, the amount of energy transferred into the fireball increases with centrality, i.e. the volume of the overlapping zone, and is correlated with the measured charged particle multiplicity. Therefore, the charged particle multiplicity dependence was extensively studied for many observables. It is mandatory to understand how much of this dependence on centrality or system size is due to the initial high energy density state and its subsequent dynamics and how much is due to a simple interplay between core-corona contributions.
Extensive studies of the core-corona separation effects on the centrality dependence of the strangeness production, average transverse momenta, elliptic flow or p T spectra in heavy-ion collisions at SPS and RHIC energies were done [2] [3] [4] [5] [6] [7] [8] [9] [10] . The core-corona interplay estimated by parametrizing the core-mantle contributions such as to reproduce the density of charged particles produced in Au-Au collisions [3] was confirmed by more consistent approaches, based on string density before hadronization within the EPOS model using some global parameters [4] or on quark number density within the UrQMD transport+hydrodynamics hybrid model [5] . Approaches based on separating the participating (wounded) nucleons N part , in two classes, those which scatter only once, coined corona, which would correspond to a minimumbias pp collision and the rest which contribute to the fireball, called core, both estimated within the geometrical Glauber model, were equally successful in explaining the experimental trends [6, 7] . A very good agreement between the percentage of nucleons undergoing single collisions and the percentage taken as a fit parameter in a core-corona scenario was evidenced [8] . Based on this and due to its simplicity, in the present paper we consider the approach from [7] in order to explore to which extent it can explain the centrality dependence of different observables in Pb-Pb collisions at √ s N N =2.76 TeV.
The number of participating nucleons and the percentage of wounded nucleons which scatter more than once, f core , were estimated using the Monte-Carlo Glauber approach [11] [12] [13] . For the nuclear density profile of the colliding Pb nuclei a Woods-Saxon distribution was used:
with a=0.546 fm and R A =6.62 fm. The nucleons of the two Pb nuclei are colliding if the transverse distance between them is smaller than the distance estimated from the inelastic nucleon-nucleon cross section of 64 mb at √ s=2.76 TeV [14, 15] . The correlation between the centrality and impact parameter is taken from [14] . These values, N part and the percentage of nucleons suffering more than a single collision are presented in Table I . In Fig.1a the percentage of wounded nucleons which scatter only once, for head-on collisions of two identical nuclei is represented as a function of their mass at two incident energies, i.e. of the number of participating nucleons for Au-Au and Pb-Pb collisions at the respective energies, as could be followed in Fig.1b . We start with integrated values, i.e. the yields of light flavor hadrons per unit of rapidity measured in the midrapidity region [16] [17] [18] [19] . Within a core-corona approach, the yield of a given species i, at a given centrality, per unit of rapidity can be written as:
at the same energy and values for π, K, p were reported in [20] . The values for hyperons and φ mesons were obtained following the same receipt as the one used by the ALICE Collaboration [18, 19, [21] [22] [23] and reported values [24] , respectively. Eq.(2) for 0-5% centrality was used to extract the core contribution for each species.
The estimated light flavor hadrons yields as presented in Fig.2 by open and full symbols, respectively. As it is observed, the enhancement of light flavor hadrons production with increasing centrality is reproduced rather well by a pure geometrical approach, a superposition of the single nucleon-nucleon (corona) contribution and the contribution due to nucleons which scatter more than once (core) whose relative weights were estimated within the Glauber approach. This approach is also applied for the ratio of double differential cross sections normalised to the charged particle densities, i.e.:
. The numerator and denominator of
were estimated separately as a superposition of corona and core contributions. Similar to the integrated yield, the core contributions are obtained from the experimental spectra for the most central collisions. In Fig.3 left column (a,b,c) , the ratios of the normalised p T distributions [25] based on p T spectra measured by the ALICE Collaboration [26, 27] are represented. The results using the core-corona scenario can be followed in the second column (d,e,f) while the ratios between experimental p T distributions and the ones estimated within the core-corona approach are shown in the third column (g,h,i). The trends observed in the experiment are qualitatively reproduced. Quantitatively, as could be seen in the last column of Fig.3 , there are some differences between the estimates based on the corecorona ansatz and the experimental values. This is the consequence of not including any dependence of different phenomena on the core shape as a function of centrality. At RHIC energies, the PHENIX Collaboration has done detailed studies on the azimuthal dependence of the in-plane/out-of-plane transverse expansion [28] and R AA [29] for Au-Au collisions at √ s N N =200 GeV. A clear N part and azimuthal angle dependence of these two phenomena was evidenced. This is the explanation of the observed deviations in the last column of Fig.3 in the region of p T where the expansion and suppression have the main contribution to the spectra shapes. Therefore, a deviation from a simple core-corona approach where the core contribution scales only with the number of participants colliding more than once, not including any dependence on the fireball shape, is expected. Being aware of these effects, one can investigate to which extent the p T dependence as a function of centrality is predicted in the simple core-corona approach by the formula:
for π, K, p in pp collisions at 2.76 TeV were reported by the ALICE Collaboration [20] . The values for Λ and Ξ were obtained via interpolation using the values at √ s=900 GeV and 7 TeV [23, 30] . The values for the φ meson were taken from [24] .
The p T cen i estimated using Eq.(3) are presented in Fig.4 by open symbols for light flavor hadrons as a function of dN ch dη . p T values for Λ and Ξ for different centralities were obtained by fitting the p T spectra [17, 18] with the expression from [31] and extrapolating the measured spectra in the unmeasured regions using the fit results. The experimental results are presented by full symbols. As in the case of normalised p T distributions ratios, the
is qualitatively reproduced by a core-corona interplay. The quantitative difference, larger than the one for the yields (Fig.2) , as it was already mentioned, could be due to the fireball shape dependence of the
(centrality). Based on these results and the following approximation for the transverse energy: has a similar trend due to the interplay between core and corona contributions, therefore it cancels in the ratio.
In conclusion, the centrality dependence of the light flavor hadrons yields at mid-rapidity is well reproduced by a simple core-corona assumption where the corona represents the percentage of the wounded nucleons which scatter only once and the core represents the rest of wounded nucleons at a given collision centrality. The difference between the experimental ratio of normalised p T distributions to the average charged particle densities for Pb-Pb and minimum bias pp collisions at the same energy, the average transverse momenta and the transverse energy at mid-rapidity, as a function of centrality and the estimates using the core-corona approach can be attributed to the core shape dependence of different phenomena, like flow and suppression, which depends on the collision geometry and is not included in the present approach. The broad distribution of N part for a given experimentally selected centrality is also not considered in the present estimates. The results show that the corona contribution plays an important role also at energies available at the Large Hadron Collider and it has to be separated in order to evidence the centrality dependence of different observables related to the core properties and dynamics. This work was carried out within the 44/05.10.2011 and 2/03.01.2012 projects sponsored by Ministry of Research and Inovation via CNCSI and IFA coordinating agencies.
